CONTEXT AND OBJECTIVE: Viral hepatitis A is still a concern at public health level in Brazil and around the world, due both to the number of affected subjects and the possibility of complications in the acute forms. The Brazilian Ministry of Health estimates that at least 70% of this country' s population has already had contact with the hepatitis A virus (HAV). The aim here was to discover the prevalence of serological markers for the hepatitis A virus among children and teenagers at daycare facilities, kindergartens and elementary schools in the city of Santos. DESIGN AND SETTING: Cross-sectional study in kindergartens and elementary schools within the municipal education network in several regions of the city of Santos. METHOD: Students' family members were surveyed using a questionnaire and 4,680 finger-prick blood samples were taken and assayed by means of the ELISA technique.
INTRODUCTION
Viral hepatitis A is still a concern at public health level in Brazil and around the world, due both to the number of affected subjects and the possibility of complications in the acute forms. The Brazilian Ministry of Health estimates that at least 70% of this country's population has already had contact with the hepatitis A virus (HAV). 1 It is known that sanitary and hygiene conditions influence hepatitis A incidence, since the major virus transmission route is fecal-oral. Studies have shown greater hepatitis A prevalence with increasing age, 2 and also with poor socioeconomic and sanitary conditions. 2, 3 In Brazil, Clemens et al. 4 evaluated the prevalence of anti-HAV among 3653 subjects aged 1 to 40 years, in four Brazilian state capitals: in the Northern region, it was 92.8%; in the Northeastern region, 76.5%; and in the Southern and Southeastern regions, 55.7%. The severity of the clinical picture is directly related to the patient's age. About 1% of hepatitis A cases can evolve into the fulminant form. 5, 6 Despite improvements in the socioeconomic conditions of populations, hepatitis A epidemics and outbreaks continue to occur, 7 even in developed countries, 8 and they are a major public health problem. Considering that young adults are more susceptible to the infection and that disease severity for this age range is high, healthcare professionals need to be aware of the prevalence of viral hepatitis A in order to identify, evaluate and control epidemics and calculate the impact of vaccination programs. [9] [10] [11] [12] It is worth emphasizing that some studies have showed that vaccination against hepatitis A is capable of preventing disease dissemination during an outbreak, and also of protecting patients' household contacts. 13 In Brazil, there have been few prevalence studies on population samples representative of hepatitis A. It is therefore difficult to generalize the findings or make comparisons between these studies.
Therefore, we proposed to identify the knowledge of the epidemiological and serological aspects of hepatitis A among children and teenagers enrolled at daycare facilities, kindergartens and elementary schools within the municipal education network of the city of Santos, Brazil. We believe that this is important for enabling actions and policy decisions directed towards the healthcare sector.
OBJECTIVE
The aim of this study was to assess the prevalence of immunoglobulin G (IgG) and immunoglobulin M (IgM) anti-hepatitis A virus (anti-HAV) antibodies, thus revealing any cases of subclinical acute infection by the hepatitis A virus among children and teenagers enrolled in the municipal education network of the city of Santos, according to age range and socioeconomic level. had approved it by signing it, the questionnaire was applied and collection of finger-prick blood samples was started.
METHODS

Santos
Operationalization
The first part of the study consisted of randomizing the students and telephoning their parents or the persons responsible In each of these regions, two daycare facilities were randomized (except for the hill region, where three daycare facilities were randomized, since the sufficient number was not reached with only two), as well as two kindergarten education units, two elementary schools from 1 st to 4 th grade and two from 5 th to 8 th grade. In each school unit, the classes and the number of students in each of them were randomized, always in equal sizes, until the total number for the sample was reached.
Sample collection
The blood collection consisted of finger puncture using an appropriate disposable lancet, on a filter paper containing two circles of 2.5 centimeters in diameter. After collection, the filter paper with the student's identification remained for two hours in a container 
Data processing and analysis
The analysis was done with the aid of the Stata software, version 9.0. To compare means, we used the Mantel-Haenszel chi-square and the chi-square trend for ordinal categories. For risk analysis, we calculated the prevalence ratio according to category, and its 95% confidence interval, using Poisson regression. To ascertain the effect of independent variables, multivariate Poisson regression was used, with the calculation of the linear trend or heterogeneity in cases in which there was more than one risk category.
The contributors in this analysis were 3928 individuals whose data were complete. The value for rejecting the null hypothesis was set at P < 0.05.
RESULTS
The ages of the study population ranged from seven months to 18 years and one month, and the mean age was eight years and four months. The general prevalence of reactive anti-HAV IgG serological markers was 9.72% and, among these individuals, 74.7% were also found to be reactive to anti-HAV IgM, as shown in Table 1 .
In the cases that were reactive to the anti-HAV IgG and IgM serological markers, the prevalence of evident symptoms or knowledge of ever having had hepatitis, on the part of the student or his/her family, was low. Most of them said that they had never had any symptoms and were unaware of ever having had hepatitis (95.6%). Among the symptoms presented, jaundice was the most frequent (3.9%). Table 2 shows the prevalence of anti-HAV IgG and IgM among the population. All the variables were statistically associated with presence of anti-HAV IgG, with higher prevalence among older children, females, children who were in the habit of playing in streams, those whose homes were not connected to the sewage system, those whose parents had low education levels, those with low family income and those who did not live along the seashore (no differences between the other areas).
The prevalence of anti-HAV IgM, as shown in Table 2 , did not differ between the categories, except for the age (peak in the early years and subsequent fall) and the area of the city (lower on the hills and in the Northwestern Zone). Multivariate analysis on anti-HAV IgG positivity showed that the variables were all independent of each other, except for gender and the area of the city, and were not statistically significant.
The greatest risk was among the teenagers: 6.11 times higher than among the children in daycare.
DISCUSSION
The sampling of this study was probabilistic, thus assuring its representativeness, and the proportions were maintained when age ranges according to the census data were used.
The use of capillary blood collected on a filter paper for sero- have been found, depending on the location. 17, 18 It was found to be rare in Japan, 18 among subjects under the age of 44 years, and reached up to 80% in Turkey, 19 among children under the age of nine years.
We found that anti-HAV IgG was more prevalent among females, which had not been reported in the majority of the data in the literature. In the semi-arid region of the state of Bahia, 20 and in the Brazilian Western Amazon region 20 among children between 6 months and 14 years of age, the prevalence of these markers was found to be similar between the genders.
The strong relationship between positivity of anti-HAV IgG and socioeconomic conditions found in the present study is concordant with the data in the literature. Pinho et al. 3 showed that the prevalence of anti-HAV IgG in Campinas was 95% in the group of low socioeconomic level and 19.6% in the group of high socioeconomic level. Ferreira et al. 2 evaluated the relationship between the prevalence of hepatitis A and socioeconomic level in Porto Alegre, and found that the prevalence was 51% in the low-level group, and 11% in the high-level group. In Vila Velha, Espírito Santo, 21 there was a correlation between positive serological tests for hepatitis A and lower access to filtered water, lower access to the sewage system, habits of swimming in rivers or the sea and a greater number of people living in the same room. In the Brazilian Western Amazon region, 16 it was also associated with a greater number of people in the family. In Greece, 22 In our series, we observed that a large number of teenagers were at high risk of infection, because even with the gradual increase in prevalence of anti-HAV IgG antibodies, it remained low. Clemens et al. 4 showed that the prevalence of anti-HAV IgG antibodies increased with age, in four Brazilian regions.
We observed that there had been an outbreak of hepatitis A virus, by analyzing the positivity of anti-HAV IgM. We found in this study that there was no influence from the presence or absence of a connection to the sewage system among these children's homes, or from the habit of playing in streams near their homes. can be designed, given that this is a common disease that is preventable through immunization.
Although our data confirm that a change in the epidemiological profile of hepatitis A has taken place, the current preventive measures regarding sanitation, education level and housing still remain deficient in Santos, the coastal city with the largest port in Brazil.
Based on these epidemiological data, we call on government spheres to make a response directed towards dealing with this major public health problem. Despite socioeconomic improvements, a number of environmental factors have remained unchanged over the years, such as poor conditions of hygiene and family education; unsuitable sanitary conditions; inadequate sewage system provision by the local administration; and the authorities' inability to resolve the lack of sewage network in such a way that transmission of infections can be prevented: not only hepatitis A, but also other enteric infections.
CONCLUSIONS
It is concluded in this study that the general prevalence of serological markers for hepatitis A was low, compared with the literature.
